Abstract
A two year-experiment was carried out to study an eff ect of root inoculation with arbuscular mycorrhizal (AM) fungus on soil mineral concentrations and soil microbial activity in grapevine (Vitis vi nife ra) cv. "Cabernet Sauvignon" cultivated in Chile. Plants were inoculated with a commercial granular inoculant (Mycosym Tri-ton ® ) and cultivated in 20 L plastic pots fi lled with an unsterilized sandy clay soil from the Vertisols class under climatic conditions of Curicó (34°58´ S; 71°14´ W; 228 m ASL), Chile. Soil analyses were carried out at the beginning of the study and a er two years (four samples of rhizospheric soil for each treatment) to assess the eff ects of mycorrhizal infection on soil mineral concentration and physical properties. Soil microbial activity was measured by quantifying the soil production of CO 2 in ten replications of 50 g of soil from each treatment. Root mycorrhizal infection was assessed through samples of fresh roots collected during 2005 and 2006 . Fi y samples for each treatment were analyzed and the percentage of root length containing arbuscules and vesicles was assessed. During both years (2005 and 2006) all treatments showed mycorrhizal infection, even the Control treatment where no AM was applied. Mycorrhizal colonization did not aff ect the soil concentrations of N, P, K, Ca, Mg, K, Ca, Mg, Mn, Zn, Cu, Fe, B, organic matter, pH/KCl and ECe. Soil CO 2 -C in vitro production markedly decreased during the period of the study. No signifi cant diff erences where detected among treatments in most cases.
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The study and management of microbial interactions in the soil-plant interfaces plays a key role in modern low-input-based agro-technologies . Among these new technologies we can fi nd the use of microbial inoculants like arbuscular mycorrhizal (AM) fungus, which can be applied as bioprotectors, phytostimulators or biofertilizers (Gianinazzi et al., 2002) . Grapevines form mu tualis tic symbioses with arbuscular mycorrhizal (AM) fungi. The fungal symbiont becomes a major interface between the soil and plant, playing an essential role in plant nutrient acquisition/development and in plant/soil protection against environmental stresses (Gianinazzi et al. 2002) . The benefi cial effects of arbuscular mycorrhizal inoculation with respect to grapevine growth, yield and the nutritional status have been reported by several authors (Caglar and Bayram 2006 , Karagiannidis and Nikolaou 1999 , Biricolti et al., 1997 , Karagiannidis et al., 1995 . Mycor rhi zal fungi have shown to be specially important in sustainable agriculture systems like organic or integrated production. In these kinds of systems eff ective production requires the crop to have access to nutrient and water and to be maintained relatively free of the adverse impact of pests and diseases, but with minimal recourse to added inputs (Atkinson et al., 2002) . Microbial activity can play a key role in sustainable agriculture systems due its potential to recycle nutrients, improve plant nutrition, and reduce or substitute the application of industrial fertilizers (Alarcón et al., 2002; Velasco et al., 2001 ). Microbial activity is regulated among other factors by the nature and composition of the microbial community of soils (Alexander, 1991) .
The objectives of the investigation were to study, for grapevine (Vitis vinifera) cv. "Cabernet Sauvignon", the eff ects of root inoculation with mycorrhizal fungi (genus Glomus) on soil mineral concentrations and soil microbial activity in Chile. were utilized for every treatment. Plants were inocu la ted with a commercial granular inoculant (Myco sym Tri-ton ® ). The inoculant was composed of AM from the Glomus genus and was made with spores and small pieces of mycorrhizal roots fi xed on a mix of perlite and sand. The inoculant was mixed with the soil at diff erent depths to assure a direct contact with the roots. The following treatments were applied: Control, T1.-Inoculant 2.5 ml/plant, T2.-5.0 ml/plant, T3.-10.0 ml/plant.
MATERIALS AND METHODS

Location
Measurements
Root mycorrhizal infection.
1.
Samples of fresh roots were taken on 28. 09. 2005, 28. 11. 2005 and 16. 01. 2006 and cut into 1.0 cm segments. All segments of each treatment were massed together, cleared with 2% KOH, and stained with tripan blue (Phillips and Hayman, 1970) . Fi y samples for each treatment were analyzed and the percentage of root length containing arbuscules and vesicles was assessed by the gridline-intersect method (Giovanetti and Mosse, 1980) , mounted on microscope slides and estimated by observation with 200 X magnifi cation. Soil chemical and physical analyses.
2.
Soil analyses were carried out at the beginning of the study and a er two years (four samples of rhizospheric soil for every treatment) to assess the eff ects of mycorrhizal infection on soil mineral concentration and physical properties. Analysis included: N total (micro-Kjehldahl with salicylic acid), P (NaHCO 3 -extractable, 0.5M, pH 8.5), ex changea ble K, Ca and Mg (CH 3 COONH 4 , pH 7), Zn, Fe, Cu, Mn (DTPA method), soluble B in boiling water, organic matter (H 2 SO 4 and K 2 Cr 2 O 7 oxidation), pH/KCl and electrical conductivity of the saturated paste extract (ECe). Soil microbial activity.
3.
Microbial activity in the soil was measured by quantifying the soil production of CO 2 in ten replications of 50 g of soil from each treatment. The soils were de po sited in glass fl asks with screw-on covers and incubated at 25 o C for four weeks. The soil moisture was adjusted to 35 % at the beginning of the assay and a er each reading. CO 2 was measured every week. 5 ml NaOH 1N and a small strip of fi lter paper were used for the absorption of CO 2 . These were placed in a test tube inside the glass jars. New solution and paper were used for each determination. Carbonate was precipitated with 2% barium chloride, and the excess of NaOH was titrated with hydrochloric acid, using phenolphthalein as indicator (Pochon and Tardieux, 1962) . The quantity of CO 2 produced was obtained using the formula of Stotzky (1965) and was expressed in mg of C-CO 2 for g −1 of soil. Based on the C-CO 2 produced and the per cen ta ge of organic matter of every sample, the rate of mineralization for every week was calculated.
Experimental design and statistical analysis.
A completely randomized experiment was designed for the study. Four diff erent treatments were carried out. Every treatment consisted of ten plants, with each single plant as replication. The obtained results were subjected to analysis of variance, and Tukey's multiple range test was employed in the case of signifi cant diff erences. All statistical analyses were performed using the JMP Statistical So ware.
RESULTS AND DISCUSSION
Root mycorrhizal infection
During both years (2005 and 2006) all treatments showed mycorrhizal infection, even the Control treatment where no AM were applied (Tab. I). These results refl ected the presence of native mycorrhizas in the soil of the study, with activity in roots of grapevines. The greater degree of root infection was observed in treatment T3 (Highest doses of innoculum). The percentage of root length infected increased markedly during the second year in most of the cases, even in the control treatment (6.0 % -16.8 %). These results indicated that the natural population of mycorrhiza of the soil may increase from year to year if appropriate conditions are given (minimal soil disturbance, no application of soil herbicides, adequate fertilization among others). According to the results of this study the AM fungus contained in the inocu-lant seems therefore to be able to infect grapevine roots, and the responses are signifi cantly greater than the control without application. One application of the inoculant at the moment of plantation appears to be suffi cient, if colonization has ocurred successfully, to secure mycorrhizal root colonization, but no great diff erences (increase or decrease of the infection) occur from year to year once the products have been applied.
Soil chemical and physical properties
Mycorrhizal colonization did not aff ect the soil concentrations of N, P, K, Ca, Mg, K, Ca, Mg, Mn, Zn, Cu, Fe and B (Tab. II and III).
These results agree with those of Xinshu and Runjin (1990) , who worked with an unsterilized soil cultivated with Malus hupehensis seedlings and inoculated by AM mycorrhizal fungi (Glomus versifome and Glomus macrocarpum). Mycorrhizal inoculation also did not infl uence most of the minerals concentration in the soil of this study. 
I: Mean mycorrhizal infection in roots of grapevine cv. "Cabernet Sauvignon" (various dates)
Microbial activity
Results are presented in fi gures 1 and 2. Soil CO 2 -C in vitro production markedly decreased during the period of the study. No signifi cant diff eren ces were detected among treatments in most of the cases. In some cases Soil CO 2 -C production was lower in soils from inoculated plants. These results are diffi cult to interpret. More research is needed in this area.
CONCLUSIONS
The studied biopreparation has the capacity to colonize and persist in the roots of grapevine (Vitis vinifera) cv. "Cabernet Sauvignon". Mycorrhizal colo ni za tion have no eff ect on soil concentrations of the studied elements and the aforementioned physical properties of the soil. In most cases inoculation did not infl uence soil CO 2 -C in vitro production and the rate of mineralization. 
